Role of metallothionein in lung inflammation induced by ozone exposure in mice.
Metallothionein (MT) is a free radical scavenger induced by inflammatory stimuli; however, its roles in inflammation have not been fully investigated. In the present study, we genetically determined the role of MT in ozone (O(3))-induced lung inflammation using MT-I/II null (-/-) mice. Subacute (65 h) exposure to O(3) (0.3 ppm) induced lung inflammation and enhanced vascular permeability, which was significantly greater in MT(-/-) than in corresponding wild-type mice. Electron microscopically, O(3) exposure induced vacuolar degeneration of pulmonary endothelial and epithelial cells, and interstitial edema with focal loss of the basement membrane, which was more prominent in MT(-/-) than in wild-type mice. O(3) -induced lung expression of interleukin-6 was significantly greater in MT(-/-) than in wild-type mice; however, lung expression of the chemokines examined was comparable in both genotypes of mice in the presence of O(3). Following O(3) exposure, the formation of oxidative stress-related molecules/adducts, such as heme oxidase-1, inducible nitric oxide synthase, 8-hydroxy-2'-deoxyguanosine, and nitrotyrosine, in the lung was significantly greater in MT(-/-) than in wild-type mice. Collectively, MT protects against O(3)-induced lung inflammation, at least partly, via the regulation of pulmonary endothelial and epithelial integrity and its antioxidative property.